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Abstract. Let $\mathrm{A}=R[E_{11}, \ldots, E_{mm},X]$ be asubring of $M_{m}(R)$ , the ring of $m\mathrm{x}m$-matrices with entries
in acommutative ring $R$ , where $X$ is acertain matrix such that $X^{m}=a$ for anonzero divisor $a\in R$ .
We give aperiodic $\Lambda^{e}$ -projective resolution of period 2. Using it, we calculate the Hochschild cohomology
$HH^{*}(\Lambda)$ of the $R$-algebra A. Ahereditary order of acentral simple algeba is an example of such A.
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: order Hochschild cohomology
1. Integral group rings
$G$ , $\mathrm{A}=\mathbb{Z}G$ A $\mathbb{Q}G$ $\mathbb{Z}-$-order Ae( A)
$M$ ,
$H^{r}(\Lambda, M)\cong H^{r}(G,\psi M)$ .
, A Hochschild cohomology, $G$ cohomoloy $\psi M$
$G$ conjugation $G$ $M$ , cup
,
$HH^{*}(\mathbb{Z}G)\cong H^{*}(G,\psi \mathbb{Z}G)$
([NSa]) , , cohomology
2. Rings of algebraic integers
Rings of algebraic integers in quadratic fields: $m$
$\mathbb{Q}(\sqrt{m}$ &-0rder $\mathrm{A}=\mathbb{Z}[\sqrt{m}$ , A , 2
projective resolution :
$...arrow\Lambda\otimes\Lambdaarrow\Lambda\otimes\Lambdaarrow \mathrm{A}\otimes \mathrm{A}arrow\Lambda\delta\sigma\delta uarrow 0$ .
, $u(1\otimes 1)=1,$ $\delta(1\otimes 1)=1\otimes\sqrt{m}-$ $\sqrt{m}\otimes 1,$ $\sigma(1\otimes 1)=1\otimes\sqrt{m}+\sqrt{m}\otimes 1$
, $HH^{*}(\mathrm{A})=\Lambda[x]/(2\sqrt{m},$ $\deg x=2$,
The rings of algebraic integers in cyclotonic flelds: $p$ , $\zeta=\zeta_{p}$
1 $p$ $\mathbb{Q}(\zeta)$ $\mathrm{A}=\mathbb{Z}[\zeta]$ , 2
projective resolution :
$...arrow\Lambda\otimes\Lambdaarrow\Lambda\otimes\Lambdaarrow\Lambda\otimes\Lambdaarrow\Lambda\delta\sigma\delta uarrow 0$ .
, $u(1\otimes 1)=1,$ $\delta(1\otimes 1)=1\otimes\zeta-\zeta\otimes 1,$ $\sigma(1\otimes 1)=\sum_{j=0}^{\mathrm{p}-2}(\sum_{\dot{l}=0}^{\mathrm{p}-j-2}\zeta^{:})\otimes\zeta^{j}$
, $HH^{*}(\Lambda)=\Lambda[x]/((1-\zeta)^{\mathrm{p}-2}x),$ $\deg x=2$ , , $1-\zeta$
A
, [H] , $k$ $k[X]$ , $f(X)$
$k[X]/(f)$ $k$-algebra , 2 projective resolution ,
3. An integral quaternion algebra
A $\mathbb{Z}$ : $\mathrm{A}=\mathbb{Z}\oplus \mathbb{Z}:\oplus \mathbb{Z}j\oplus \mathbb{Z}k,$ $:2=j^{2}=-1,$ $-j=k=-j:$. ,
$HH^{*}(\Lambda)=\mathbb{Z}[x,y,z]/(2x, 2y,2z,x^{2}+y^{2}+z^{2}),\deg x=\deg y=\deg z=1$
([Sal])
4. Maximal orders hereditary orders (local case)
$R$ , $\pi$ , $R/(\pi)$ $K$ $R$ ,
$A$ index $n\geq 1$ central simple $K$-algebra , $A$ , division K-algebra
$D$ $M_{m}(D)$ , $D$ cyclic algebra $(W/K, \sigma, \pi)=\oplus_{1=0}^{n}\cdot W\mathrm{I}\dot{\mathrm{r}}$ ,
$\mathrm{n}^{n}=\pi$, , $W/K$ Galois $G=\langle\sigma\rangle$ $n$
, $S$ $W$ , $R$-algebra $\Delta=\oplus_{1=0}^{n-1}\cdot s\mathrm{n}$: $D$ maximal
order , (II) =\Delta $=$ $\Delta$ $\Delta$ ideal
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Maximal orders: $A=M_{m}(D)$ maximal $R$-order
$\mathrm{A}=M_{m}(\Delta)=\{\begin{array}{lll}\Delta \Delta\vdots \ddots \vdots\Delta \Delta\end{array}\}$
$R$-algebraA $R$-algebra $\Delta$ Morita equivalent , $HH^{*}(\Lambda)\cong$
$HH^{*}(\Delta)$ , $\Delta$ projective resolution
([Sa2]):
.. . $arrow\Delta\delta_{0}\Deltaarrow\Delta\delta_{1}\Deltaarrow\Delta\delta_{0}\Deltaarrow\Delta\delta\sigma\delta \mathrm{u}arrow 0$.
$\delta_{0}=\sum_{1=1}^{n}.x:\otimes y:,$ $\delta_{1}=\sum_{\dot{\iota}=1}^{n}x_{1}^{\sigma}$. $\otimes y:$ . , $(x_{\dot{*}}, y:)_{\dot{l}=1}^{n}[]\mathrm{h},$ $T_{W/K}(x:y:)=\delta_{:,j}$ ,
$\sum_{1=1}^{n}.x_{1}^{\tau}.y:=\delta_{\tau,1}$ , $S$ $R$-bases pair , $u(1\otimes 1)=1,$ $\delta(1\otimes 1)=$ \otimes
$1-1\otimes\Pi,$ $\sigma(1\otimes 1)=\sum_{\dot{l}}^{n-}=0^{1:}\Pi\otimes\Pi^{n-:-1}$ , $HH^{*}(\Delta)=R[x]/(\pi x)$ ,
$\deg x=2$ , , [B]




.... .. .. .$\cdot$..
$(\Pi)$ $(\Pi)$ $(\Delta)$
$\{m_{1},m_{2},\ldots,m_{r}\}$
, invariants $\{m_{1}, m_{2}, \ldots, m_{r}\}$ $r$ type
, type $r$ hereditary order 1 type $r$ , invariants $\{1, 1, \ldots, 1\}$
basic hereditary order Morita equivalent , Hochschild
cohomology basic , basic hereditary order
Frobenius , Hochschild cohomology ring ,
2 , Hochschild cohomology 2
$([\mathrm{S}\mathrm{a}2])_{\text{ }}$ ( , hereditary order 2 projective resolution
, , )
3 projective resolution
$R$ $M_{m}(R),$ $m\geq 2$ , $\mathrm{A}=R[E_{11}, E_{22}, \ldots, E_{mm}, X]$
, $E_{1j}$. , $X$
$X:=\{$
0 $a_{1}$ 0 0
.$\cdot$. 0 $a_{2}$ $..$ . .$\cdot$.
.$\cdot$. ... $\cdot$ .. 0
00 $a_{m-1}$
$a_{m}$ 0 ... 0
$m\mathrm{x}m$
$a:(1\leq i\leq m)$ $R$ , A 2 projective resolution
, , Hochschild cohomology $HH^{*}(\Lambda):=\oplus_{:\geq 0}\mathrm{E}\mathrm{x}\mathrm{t}_{\Lambda^{\mathrm{e}}}^{1}.(\Lambda, \Lambda)$
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4 notation $\mathrm{C}R$ , $\pi$ ) , A order
$\ovalbox{\tt\small REJECT}$
1. , $m=2,$ $m=3$ tiled order :
$\{\begin{array}{ll}R \pi^{s_{1}}\pi^{\epsilon_{2}} R\end{array}\}$ $m=2$ , $\{$
$R$ $\pi^{\iota_{1}}$ $\pi^{\iota_{1}+\iota_{2}}$
$\pi^{s_{2}+ss}$ $R$ \pi
$\pi^{\epsilon \mathrm{s}}$ $\pi^{s_{1}+s_{3}}$ $R$
if $m=3$.
2. ,
If $X=\{\begin{array}{lllll}0 1 0 0\vdots 0 1 . \vdots\vdots \ddots . 00 0 1\pi^{s} 0 0\end{array}\}$ then $\mathrm{A}=\{\begin{array}{llll}R R\pi^{l} R \vdots\vdots \ddots \ddots \vdots\pi^{t} \pi R\end{array}\}$ .
, [ $s=1$ hereditary order
$\Lambda^{e}$-projective modules :
$P_{0}=\oplus\Lambda E_{||}.$.$\otimes E_{}\Lambda m$, $P_{1}=\oplus\Lambda E_{\dot{\iota}}\otimes E_{+1,:+1}\Lambda m$,
$:=1$ $:=1$
, $\Lambda^{e}$ -homomorP $ $\delta$ : $P_{1}arrow P_{0},$ $\sigma$ : $\Lambdaarrow P_{1}$
$\delta(E_{\dot{|}1}$. $\otimes E_{+1,:+1})=E_{1}.(1\otimes X-X\otimes 1)E_{+1,:+1}$ ,
$\sigma(E_{1}.)=E_{\dot{l}1}$. $( \sum_{k=0}^{m-1}XkXm\otimes-k-1)E_{}$ for $[]\leq:\leq m$ .
$u$ : $P_{0}arrow\Lambda$ multiplication map
A. $\Lambda^{e}$ exact aequence :
$0arrow \mathrm{A}arrow P_{1}arrow$.
$P_{0}arrow\Lambda\sigma\delta \mathrm{u}arrow 0$ .
B. A Hochschild cohomology ring
$HH^{*}.(\Lambda)=R[x]/(ax)$ , $\deg x=2$ ,
$\text{ }$ , $a:=a_{1}a_{2}\cdots a_{m}$ 1 ‘\gamma \leftarrow -
4Self-injective Nmyam.aalgebra projective resolution
[EH] , basic
$\mathrm{s}\mathrm{e}\dot{\mathrm{l}}\mathrm{f}$
-injective Nakayama algebra 2 projective resolution
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$K$ , $m\geq 2$ basic self-injective Nakayama $K$-algebra $|_{\sqrt}$ :
$KQ/I:=B_{m}^{k}(=:B)$ .
, $Q$ $m$ vertex $m$ arrow , circular quiver, , $I$
$k\geq 2$ path , vertex $e_{1},$ $e_{2},$ $\ldots,$ $e_{m}$ ,
arrow $\nu_{1},$ $\nu_{2},$ $\ldots,$ $\nu_{m}$ , $X=\nu_{1}+\nu_{2}+\cdots+\nu_{m}$ , step ]
$\backslash \backslash$
, $B^{e}$-projective resolution :
$0arrow\Omega^{2}Barrow P_{1}arrow P_{0}arrow B\delta uarrow 0$ .
,
$P_{0}=.\oplus_{1}|=m$ $Be:\otimes e:B$ , $P_{1}=.\oplus_{1}|=m$ $Be:\otimes e:+1B$ $(e_{m+1}:=e_{1})$




$m=k$ , k-=0 , $1B_{\beta^{\overline{k}}}=1B_{1}$ , $B$ 2 $B^{e}$-projective resolution
( [EH])
, sequence :
$0arrow 1B_{\beta^{\overline{k}}}arrow P_{1}arrow P_{0}\sigma\delta uarrow Barrow 0$ .
, $u$ multiplication. , $\delta,$ $\sigma$ :
$\delta(e:\otimes e:+1)=e:(1\otimes X-X\otimes 1)e:+1$ , $\sigma(1)=\sum_{j=0}^{m-1}X^{j}\otimes X^{m-j-1}$ .
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